1.. Introduction {#S0001}
================

Many studies have investigated the relationship between sexual abuse characteristics and post-traumatic stress disorder (PTSD). Adults who were sexually abused during childhood are more likely to develop a mental disorder than are victims who were assaulted in adulthood (Burnam et al., [1988](#CIT0008)). Greater frequency of abuse episodes and higher number of perpetrators are correlated with negative outcomes, and victims of relatives report more PTSD symptoms than do victims of abuse by strangers or acquaintances (Filipas & Ullman, [2006](#CIT0012); Ullman & Brecklin, [2002](#CIT0025)).

Less is known about characteristics of sexual abuse that affect trauma-related sleep disturbances. Only two studies have shown that more severe abuse (e.g. in childhood and involving violence) is associated with more severe sleep disturbances (Heath, Bean, & Feinauer, [1996](#CIT0017); Steine et al., [2012](#CIT0024)). Trauma-related sleep disturbances have a significant impact on the course of PTSD pathology, affecting symptom onset (Koren, Arnon, Lavie, & Klein, [2002](#CIT0018)), maintenance (Spoormaker & Montgomery, [2008](#CIT0023)), and resistance to treatment such as cognitive--behavioural therapy (CBT) (Galovski, Monson, Bruce, & Resick, [2009](#CIT0014); Zayfert & DeViva, [2004](#CIT0026)). A better understanding of the relationship between characteristics of sexual assault and sleep disturbances, and whether it differs from that between these characteristics and other symptoms of PTSD, would be useful to inform the risk of developing PTSD in victims of sexual abuse and to guide assessment and treatment.

The main objective of the present study was to determine whether abuse-related characteristics predicted sleep disturbances in a sample of sexual abuse victims suffering from PTSD and sleep disturbances. Abuse in childhood or adolescence, by a family member or a partner, repeated sexual abuse, and abuse by multiple perpetrators were expected to contribute to greater sleep difficulties than sexual abuse during adulthood, by a stranger or an acquaintance, one incident of abuse, and abuse by a single perpetrator. A secondary objective was to explore whether abuse-related characteristics that predict sleep disturbances were different from those that predict overall PTSD symptom severity.

2.. Method {#S0002}
==========

2.1.. Participants and procedure {#S0002-S2001}
--------------------------------

This study analysed baseline data collected in the context of a larger trial of psychological treatment for PTSD (Belleville, Dube-Frenette, & Rousseau, [2018](#CIT0004)). The Laval University review board accepted the protocol, and each participant signed a consent form. Inclusion criteria were as follows: (1) over 18 years of age; (2) able to understand and speak French; (3) history of unwanted sexual experience; (4) PTSD diagnosis according to the fourth edition of the *Diagnostic and Statistical Manual of Mental Disorders, Text Revision* (*DSM-IV-TR*) (APA, [2000](#CIT0002)); (5) sleep complaints, as established by a Pittsburgh Sleep Quality Index (PSQI) (Buysse, Reynolds, Monk, Berman, & Kupfer, [1989](#CIT0009)) score of 5 or more and a mean of one or more nightmares per week for at least 1 month; (6) psychotropic medication dosage that had been unchanged for the past 3 months (if the participant reported using a psychotropic medication); and (7) available for in-person sessions. Exceptions were made for two participants who scored lower than 5 on the PSQI but reported other significant sleep difficulties (i.e. frequent nightmares, nightmare distress, and disruptive nocturnal behaviours). Exceptions were also made for four participants who reported fewer than one nightmare per week in the past month; these participants also reported clinically significant sleep difficulties, including nightmare distress, poor sleep quality, and disruptive nocturnal behaviours. Exclusion criteria included: (1) past or present psychotic episode, bipolar disorder, or organic mental disorder (e.g. dementia); (2) current substance use disorder; (3) sleep apnoea diagnosis; (4) use of prazosin to treat nightmares; (5) currently in treatment for psychological difficulties; and (6) suicidal thoughts requiring immediate intervention.

2.2.. Measures {#S0002-S2002}
--------------

A clinical assessment included the Clinician-Administered PTSD Scale (CAPS) (Blake et al., [1995](#CIT0007)) and the Structured Clinical Interview for DSM-IV for Axis I Disorders (SCID-I) (First, Spitzer, Gibbon, & Williams, [1996](#CIT0013)). Data on characteristics of sexual abuse (age at time of sexual abuse, frequency of sexual abuse, victim--perpetrator relationship, and number of perpetrators) were collected by the interviewer from the open-ended questions included in the CAPS. We also used the CAPS total score (17 items minus the two sleep-related items) to measure clinician-rated PTSD symptom severity.

The Nightmare Distress Questionnaire (NDQ) (Belicki, [1992](#CIT0003)) includes 11 items; the total score ranges from 0 to 52, with higher scores indicating greater distress associated with nightmares. A non-validated French translation was used. Questions were added to assess nightmare frequency (number of nights with nightmares per month).

The Pittsburgh Sleep Quality Index (PSQI) (Buysse et al., [1989](#CIT0009)) includes 19 items; the total score ranges from 0 to 21, with higher scores indicating poorer sleep quality. A validated French-language version was used (Blais, Gendron, Mimeault, & Morin, [1997](#CIT0005)).

The Pittsburgh Sleep Quality Index -- Addendum for PTSD (PSQI-A) (Germain, Hall, Krakow, Shear, & Buysse, [2005](#CIT0015)) includes seven items; the total score ranges from 0 to 21, with higher scores indicating more frequent disruptive nocturnal behaviours associated with PTSD. A validated French-language version was used (Ait-Aoudia et al., [2013](#CIT0001)).

The Modified PTSD Symptom Scale -- Self Report (MPSS -- SR) (Falsetti, Resnick, Resick, & Kilpatrick, [1993](#CIT0011)) includes 17 items; the total score ranges from 0 to 119. For the purpose of this study, scores excluded the two sleep-related items. A validated French-language version was used (Guay, Marchand, Iucci, & Martin, [2002](#CIT0016)).

2.3.. Data analyses {#S0002-S2003}
-------------------

Correlations were computed between dependent variables (scores on the NDQ, PSQI, PSQI-A, CAPS, and MPSS-SR, and nightmare frequency) and dichotomized characteristics of sexual abuse: age at time of sexual abuse (\< 18 years or ≥ 18 years), frequency of sexual abuse (once or repeated), victim--perpetrator relationship (family member/partner or stranger/acquaintance), and number of perpetrators (one or multiple). Correlations were also computed between outcomes and participants' current age, gender, and level of education.

When significant correlations were observed between outcomes and characteristics of sexual abuse, standard regression analyses were performed to assess the contribution of these characteristics to the associated outcome. When more than one characteristic was correlated with an outcome, a hierarchical model of regression was computed, where each abuse characteristic was entered as a single block. Order of entry was determined by the strength of the correlations. When correlation analyses identified potential confounding variables (age, gender, and education), they were automatically included in the first block. Sample size was deemed satisfactory, with more than 10 participants per predictor for each analysis.

3.. Results {#S0003}
===========

3.1.. Sample description {#S0003-S2001}
------------------------

The final sample included 44 sexual abuse victims with PTSD, comprising 39 women and five men ([Figure 1](#F0001); [Table 1](#T0001)). Participant age ranged from 19 to 59 years. On average, participants reported 19 nightmares per month.10.1080/20008198.2019.1581019-T0001Table 1.Participants' sociodemographic and clinical characteristics (*N* = 44).Variable*n*%Gender   Female3988.6 Male511.4Work status   Employed1329.5 Unemployed715.9 Student2454.5Civil status   Married or common-law1022.7 Divorced, separated, or widowed36.8 Single3170.5Education   College degree (or higher)3477.3Age at time of sexual abuse   \< 18 years2863.6 ≥ 18 years1636.4Frequency of sexual abuse   Once1636.4 Repeated2863.6Number of perpetrators   One4090.9 Multiple49.1Victim--perpetrator relationship   Family member or partner2556.8 Stranger or acquaintance1943.2Comorbid anxiety and/or major depressive disorder1943.2Use of psychotropic medication1943.2 *M* (*SD*)RangeCurrent age (years)30.73 (10.15)19--59NDQ total score25.69 (6.57)7--40No. of nightmares per month17.88 (14.52)2--60No. of nights with nightmares per month13.26 (7.09)2--31PSQI total score11.50 (3.97)3--19PSQI-A total score10.01 (4.71)1--19CAPS total scorea55.73 (17.77)27--90MPSS-SR total scorea59.15 (19.48)16--104[^1][^2]10.1080/20008198.2019.1581019-F0001Figure 1.Participant recruitment flowchart. PTSD, post-traumatic stress disorder; SAV, sexual abuse victims.

3.2.. Objective 1: do abuse-related characteristics predict sleep disturbances? {#S0003-S2002}
-------------------------------------------------------------------------------

The NDQ total score was correlated with age at time of sexual abuse and with victim--perpetrator relationship ([Table 2](#T0002)): participants who reported an abuse before the age of 18 (compared with an abuse at 18 and older) and perpetrated by a family member or a partner (compared with an abuse perpetrated by a stranger or an acquaintance) had more distress associated with nightmares. The regression model including only age at time of sexual abuse was statistically significant, and showed that it accounted for 9.9% of variance in distress associated with nightmares \[*F*(1,42) = 5.715, *p* = .021\] ([Table 3](#T0003)). The addition of victim--perpetrator relationship in the model did not significantly increase the capacity of the model to predict distress associated with nightmares (*R*^2^ change = .044, *p* = .152).10.1080/20008198.2019.1581019-T0002Table 2.Correlation coefficients between characteristics of participants and of sexual abuse and predicted variables. Sleep disturbancesPTSD symptom severityVariableNDQNM frequencyPSQIPSQI-ACAPSMPSSGender.039−.096−.064−.124−.353\*−.133Current age.178−.035.438\*\*.237.118.226Education.146.020−.041.194.266.149Age at time of SA−.346\*.068.048.034.057.028Frequency of SA.110−.022.385\*\*.215.268.208Perpetrators−.022.342\*.020.203−.049−.068Relationship.301\*−.023.169.214.342\*.348\*[^3][^4]10.1080/20008198.2019.1581019-T0003Table 3.Regression analyses of sleep disturbances.Variable*BSE Bβsr*^2^**Distress associated with nightmares (NDQ)**Age at time of SA−4.674\*1.955−.346−.346 \* *R*^2^ = .120     Adjusted *R*^2^ = .099     *R *= .346\*    **Nightmare frequency**Number of offenders8.263\*3.542.342.342\* *R*^2^ = .117     Adjusted *R*^2^ = .096     *R *= .342\*    **Sleep quality (PSQI)**Current age.135\*0.057.345.349\*Frequency of SA2.139†1.180.262.272† *R*^2^ = .252     Adjusted *R*^2^ = .216     *R *= .502\*\*    [^5][^6]

Nightmare frequency was correlated with the number of perpetrators: participants who reported an abuse with multiple perpetrators (compared with an abuse with a single perpetrator) had more frequent nightmares. Regression analysis showed that the number of perpetrators accounted for 9.6% of the variance in nightmare frequency \[*F*(1,41) = 5.442, *p* = .025\] ([Table 3](#T0003)).

The PSQI total score was correlated with current age and the frequency of sexual abuse ([Table 2](#T0002)): older age and repeated abuse (compared to a single abuse) was associated with poorer sleep quality. The regression model including the two variables accounted for 21.6% of the variance in sleep quality \[*F*(2,41) = 6.909, *p* = .003\] ([Table 3](#T0003)). Only the contribution of age was statistically significant; the contribution of frequency of sexual abuse did not reach the statistical significance criterion (*p* = .07).

There were no significant associations between the characteristics of sexual abuse and the PSQI-A total score.

3.3.. Objective 2: are predictors of sleep disturbances different from predictors of PTSD symptom severity? {#S0003-S2003}
-----------------------------------------------------------------------------------------------------------

The CAPS total score was correlated with gender and victim--perpetrator relationship: women and participants who reported an abuse by a family member or a partner (compared with an abuse by a stranger or an acquaintance) had more severe clinician-rated post-traumatic stress symptoms ([Table 2](#T0002)). The regression model including the two variables accounted for 21.0% of the variance in clinician-rated post-traumatic stress symptom severity \[*F*(2,41) = 6.731, *p* = .003\] ([Table 4](#T0004)). The contributions of both gender and victim--perpetrator relationship were statistically significant.10.1080/20008198.2019.1581019-T0004Table 4.Regression analyses of PTSD symptom severity (excluding sleep items).Variables*BSE Bβsr*^2^**Clinician-rated PTSD symptom severity (CAPS)**Gender−19.994\*\*7.502−.361−.384\*Relationship12.413\*4.807.350.374\* *R*^2^ = .247     Adjusted *R*^2^ = .210     *R *= .497\*\*    **Self-reported PTSD symptom severity (MPSS)**Relationship13.544\*\*5.622.348.348\* *R*^2^ = .121     Adjusted *R*^2^ = .101     *R *= .348\*    [^7][^8]

The MPSS total score was correlated with victim--perpetrator relationship: participants who reported an abuse by a family member or a partner (compared with an abuse by a stranger or an acquaintance) had more severe self-rated post-traumatic stress symptoms ([Table 2](#T0002)). Regression analysis showed that victim--perpetrator relationship accounted for 12.1% of the variance in self-rated post-traumatic stress symptom severity \[*F*(1,42) = 5.804, *p* = .020\] ([Table 4](#T0004)).

4.. Discussion {#S0004}
==============

The main objective of this study was to investigate whether abuse-related characteristics predicted sleep disturbances in a sample of sexual abuse victims suffering from PTSD and sleep disturbances. The results partially confirmed our hypothesis: abuse during childhood or adolescence predicted greater distress associated with nightmares. Abuse by multiple perpetrators predicted more frequent nightmares. Repeated abuse was associated with poorer sleep quality; however, the predictive contribution of repeated abuse did not reach the criterion for statistical significance when age was included in the regression model. Disruptive nocturnal behaviours were associated with none of the studied characteristics of the abuse. Regarding the second objective, only victim--perpetrator relationship predicted PTSD symptom severity (either clinician-rated or self-reported).

These results are similar to those of Heath et al. ([1996](#CIT0017)) and Stein et al. ([2012](#CIT0024)), who found that abuse involving multiple perpetrators was associated with more severe insomnia symptoms and nightmares. Sexual abuse involving multiple perpetrators may increase perceived threat to life, which may subsequently increase the risk of sleep disturbances. Perceived threat to life may increase hyperarousal (Ehlers & Clark, [2000](#CIT0010)), which, in turn, may increase the probability of nightmares.

The present finding of greater distress associated with nightmares reported by victims of abuse in childhood and adolescence adds to the results of numerous studies examining the long-term detrimental effects of abuse during childhood. It is of particular interest that Noll et al. ([2006](#CIT0022)) showed that, although victims who experienced less severe sexual abuse in childhood exhibited more sleep difficulties, the presence of sleep disturbances was associated with higher revictimization rates. Many correlates of sleep disturbances, such as cognitive impairment, dysphoric mood, and use of alcohol (e.g. Leger et al., [2010](#CIT0021)), may increase the risk of exposure to dangerous situations, contribute to revictimization, and further maintain hyperarousal.

The findings suggested that different characteristics predict sleep disturbances and PTSD symptom severity. While age at time of trauma, number of perpetrators, and frequency of abuse were associated with sleep disturbances, only victim--perpetrator relationship contributed to PTSD symptom severity (either clinician-rated or self-reported). Although these exploratory findings may be the result of a lack of statistical power due to the small sample size, they may also be an indication that severe abuse (i.e. in childhood, repeated, with multiple perpetrators) specifically affects sleep, rather than overall PTSD symptoms. Other corresponding findings in victims of sexual abuse include their frequent report of sleep disturbances (Krakow et al., [2002](#CIT0020)), their failure to gain normal sleep functioning (despite treatment gains) after CBT aimed only at PTSD (Galovski et al., [2009](#CIT0014)), and the efficacy of nightmare treatment to decrease both their sleep disturbances and PTSD symptoms (Krakow et al., [2001](#CIT0019)).

Several limitations restrict the generalization of the present findings. First, considering the limited sample size, the results need to be replicated to reduce the possibility of overfitting. Secondly, the cross-sectional design prevents establishment of causality. Thirdly, as over 50% of the sample were students, the sample may not be representative of all sexual abuse victims. Fourthly, the characteristics of the sexual abuse were unsystematically assessed via open-ended questions included in the CAPS.

The present study highlighted that age at time of abuse and number of perpetrators affect sleep disturbances in victims of sexual abuse. Where treatment of PTSD is concerned, the present results suggest that exploration of these characteristics could help clinicians to identify victims who could benefit from adding nightmares as a specific target for treatment (Belleville et al., [2018](#CIT0004)). Further work is needed to evaluate whether characteristics of sexual abuse correlate with treatment outcome.
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[^1]: CAPS, Clinician-Administered Scale for PTSD; MPSS-SR, Modified PTSD Symptom Scale -- Self-Report; NDQ, Nightmare Distress Questionnaire; PSQI, Pittsburgh Sleep Quality Index; PSQI-A, Pittsburgh Sleep Quality Index -- Addendum for PTSD; PTSD, post-traumatic stress disorder.

[^2]: ^a^Computed without including items 2 (recurrent distressing dreams of the event) and 13 (difficulty falling or staying asleep).

[^3]: Age at time of SA, age at time of sexual abuse (\< 18 years or ≥ 18 years); CAPS, Clinician-Administered Scale for PTSD; Frequency of SA, frequency of sexual abuse (once or repeated); MPSS, Modified PTSD Symptom Scale -- Self-Report; NDQ, Nightmare Distress Questionnaire; NM frequency, nightmare frequency (number of nights with nightmare per month); Perpetrators, number of perpetrators (one or multiple); PSQI, Pittsburgh Sleep Quality Index; PSQI-A, Pittsburgh Sleep Quality Index -- Addendum for PTSD; PTSD, post-traumatic stress disorder; Relationship, victim--perpetrator relationship (family member/partner or stranger/acquaintance).

[^4]: \**p* \< .05, \*\**p* \< .01.

[^5]: Age at time of SA, age at time of sexual abuse (\< 18 years or ≥ 18 years); Frequency of SA, frequency of sexual abuse (once or repeated); NDQ, Nightmare Distress Questionnaire; PSQI, Pittsburgh Sleep Quality Index.

[^6]: \**p *\< .05, \*\**p *\< .01, †*p* = .07.

[^7]: CAPS, Clinician-Administered Scale for PTSD; MPSS, Modified PTSD Symptom Scale; PTSD, post-traumatic stress disorder; Relationship, victim--perpetrator relationship (family member/partner or stranger/acquaintance).

[^8]: \**p *\< .05, \*\**p *\< .01.
